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INTERNATIONAL MONTHS JULY 1938 AND APRIL 1939 

By L. F. HAFER 
[Weather Bureau, Washington, D. C . ,  February 19401 

The Weather Bureau made daily sounding balloon 
observations at  Omaha, Nebr., during the International 
Months of July 1938 and April 1939. These observatlons 
were similar to observations made during the International 
Months of previous years. 

Forty-nine Fergusson meteorographs, each attached to 
a balloon ca ing a Jaumotte meteorograph, were released 

made to study the effect of insolation on the 2 types of 
instruments. Thirty-six Fergusson meteorographs were 
released during April 1939. In  each of these months 1 
observation was made each day about 1 hour before sunset 
in accordance with past practice during International 
Months. On the 6 International Days in each of these 
months, an additional observation was made just after 
sunrise. 

The arrangement of tquipment was as follows: Balloon, 
parachute, cord, combmation of cord and rubber shock 
cord, and meteorographs. 

The balloons used were of the 700-gram type. They 
were inflated to 1,100 grams free lift in order to secure an 
ascensional rate of about 360 or 380 meters per minute. 
For the first 29 days of the July series, the balloons were 
inflated with hydrogen, while on the last 2 days of July 
and for the entire April series they were inflated with 
helium. When the balloons were inflated with helium, 
they were somewhat larger, after inflation, than on clays 
on which hydrogen was used. 

Weather conditions permitting, the balloons were fol- 
lowed with two theodolites so that winds aloft could be 
determined, and also to serve as a check on the masimum 
heights as computed from the meteorogra h records. 

about 1 yard square in size. 
Tables 1 and 2 show the tropopause and maximum 

elevation data for both series. 
It will be noted that the maximum height to which a 

balloon was followed with two theodolites during the July 
series was 29,540 meters; and in April, 27,360 meters. 
The average computed maxmum altitude for July was 
about 26 kilomet,ers, which was about 4 kilometers hi her 

the instruments in July were due to the fact that hydrogen 
was used instead of hehum. There may also have been 
a seasonal effect. In the April series the balloons gener- 
ally burst about 12 minutes earlier than in July. 

Figure 1 shows the mean temperature for each of the 
two series, plotted ainst height. July was warmer than 

kiometers; above 19 kilometers the two curves me almost 
identical. The April temperature curve showed a ten- 
dency to become isothermal at about 25 kilometers, while 
in July the inversion in the stratosphere continued to the 
maximum elevation. This agrees with results obtained 
in previous years, which showed a seasonal variation in 

during the Ju Y y 1938 series, 12 of these observations being 

The parachutes used were made of re i silk and were 

than the April average. The greater heights reache % by 

A ril to about 13 ki P onieters and then colder to about 19 
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the amount of the temperature inversion in the strato- 
sphere; the summer months show large inversions and 
the winter months little or no inversion. 

Figures 2 and 3 show upper air isotherms for July 1935 
and April 1939, respectively. 

Table 3 shows the wind directions and velocities ob- 
served at  the surface and at  each standard kilomet'er 
level for the April series.' 

Figure 4 shows the average wind velocity and direction 
plotted against height for the April series. The maximum 
wind velocity occurred about 1 kilometer below the mean 
height of the tropopause. This OccuTence of the maxi- 
mum mean velocity a t  an altitude just below the mean 
height of the tropopause is in agreement with the results 
of previous years. The velocity showed a decrease from 

1 Wind data lor the July 1938 series has been puhlkhed in the Month15 Weather 
Review, Novemher 1938. 

11 to 22 kilometers, and then increased again from 22 
kilometers to the maximum height. 

A very noticeable feature of the wind direction curve 
is the lack of the easterly winds observed in the 2 previous 
years above 20 kilometers; and available data indicate 
these upper easterly winds to be a summertime condition. 

A comparison of the Jnumotte instrument with the 
Fergusson and radiosonde in the July 1938 series showed 
the Jaumotte giving the least satisfactory results. The 
Jauinotte in many cases failed to indicate small inversions 
and isot,hernial layers shown by the other two instruments. 
I n  7 cases out, of 46, the Jaumottc showed negative pres- 
sure values a t  the highest levels, indicating that something 
occurred to disturb the origmal calibration. The calibra- 
tions of the Jaumotte appear to be disturbed rather easily 
by handling of the instrument. Table 1 shows bett,er 
agreement between the Fergusson and the theodolite data 
than between the Jaumotte and the theodolite data. 
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TABLE 2.-Tropopause and rnmimum elevation data for April 1969 TABLE I.-Tropopause and maximum elevation data for July 1938 
- 

Date 

Maximum 
height, 
from 

theodolite 
m. 

(M. 6. L.) 

fiaaimum 
height 
m. (M. 
8.  L.) 

laumotte 
meteoro- 

graph 

rempem- 
.ure of trc 
popause, 

C. 
Tergussor 
meteoro 
graph 

-74.6 
-74.3 
-70.7 
-68.0 
-64.2 

Iright of 
tropo- 

iause m. 
M.S.L.) 
'ergllgSoa 
neteore 
w w h  

16570 
16130 
16410 
16770 
14290 

15530 
16160 
16180 

14300 
14850 
13940 
14100 
14910 
16530 
13810 

16100 
15600 
16340 
16940 
14160 

15110 
16590 
15500 
16530 
13040 
13590 
13210 
13990 
13250 
12600 
13010 
13560 
12780 
16860 
15630 
15070 
16370 

15010 

- - - - - _- -. 
- - - -. - - -. 

. - - - - - - -. 

-. - - - - - . . 

14280 

. - -. . -. . . 

. - - - - - - - - . 

. - - - - - - - -. 

. - - -. -. - - 
16810 
17000 
16200 

daximun: 
height 
n. (M. 
8. L.) 

rergusson 
meteoro- 
praph 

26690 
24450 
21860 
24340 
24150 

8 136M) 
27480 
28820 
30460 

34360 
27520 
28320 
28420 
27490 
24870 
25960 
13760 

129540 
21200 
27340 
Wi80 
26780 
29470 
206oO 
26310 
27170 
19210 
21800 
24960 
29020 
22qm 
31320 
23560 
28080 
26340 
27230 
27OOO 
20650 
29260 
27280 
14100 m 
6070 

27490 
26480 
27850 

. . - -. -. . 

a 5 m  

. - - - - - - - -. 

. - - - - - - - - .  

klinimun 
tempera- 
hue, O C .  
"ergusson 
Meteoro- 

graph 

-74.6 
-74.3 
-70.7 
-68.0 
-64.4 

IfL2.2 
-66.1 
-61.7 
-Go. 3 
-62.4 
-64.6 
-67.5 
-62.7 
-64.3 
-65.5 
-64.7 
-63. 3 
-59.0 
-65.0 
-67.0 
-64.3 
-64. G 
-66.7 
-64.8 
-61.9 
-G5.0 
-62.7 
-61. 8 
-61.1 
-63.8 
-60. 3 
-61.4 
-63.6 
-59.7 
-59.3 
-59.8 
-59.1 
-62.5 
-61.6 
-63.3 
-66.3 
-60.2 
-66.0 
(7) 
-2.6 

-63.0 
-67.4 
-64.6 

- - - - -. -. - 

Time of 
release 

meridian eqth 

Tempera- 
ture of 

tropopause 
O C .  

Height of 
;ropopause 

m. 
(M. 8. L.) 

Maximum 
height 

m. 
(M. 8. L.) 

Minimum 
tempera- 
ture T. 

Time of 
release, 

80th 
aeridian 

6:07 p. 
6:39 p. 
6.38 p. 
6:34 p. 
a:29 p. 
6:30 p. 
a:11 p. 
6:26 p. 
6% p. 
6:29 p. 
8:16 p. 
6:26 p. 
8:12 p. 
6:24 p. 
8:02 p. 
6:21 p. 
7:58 p. 
6% p. 
8:07 p. 
624 p. 
8:16 p. 
6:26 p. 
755  p. 
6:23 p. 
6:24 p. 
6:47 p 
1:57 a. 
629 p 
2:06 a. 
620 p 
2:05 a. 
6:19 p 
2:15 a. 
6% p 
1:59 a. 
6:21 p 
2:04 a. 
6:21 p 
6:22 p 
6:20 p. 
6:16 p 
6:30 p 
233 a. 
6 : s  p 
2:30 a. 
6:36 p 
200 a. 
630 p 
232 a. 
6:27 p 

Date 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
16 
17 
17 
18 
18 
19 
19 
30 
20 
21 
21 
22 
22 
23 
24 
26 m 
27 
28 
29 
30 
- 

6.36 p. 
6.27 p. 
6.27 p. 
6.27 p. 
6.66 p. 
6.30 p. 
6.63 p. 
6.50 p. 
6.44 p. 
6.00 p. 
6.46 p. 
6.46 p. 
6.40 p. 
6.42 p. 
6.67 p. 
6.42 p. 
6.41 a. 
6.46 p. 
6.42 a. 

-62.1 
-65.2 
-63.2 

11280 
11770 
13000 

11760 
8950 

10290 

._ ___._.... 

-63.0 
-65.2 
-63.2 

'"60. 0 

IS 
-62.0 
-66.6 

-68.1 
-60.0 
-61.7 
-63.7 
-64.2 
-61.0 
-56.8 

(266.4 
-56.0 
-58.4 
-60.7 
-68.6 
-56.8 

(%5.9 
-62.6 

-68.6 
-67.2 
-61.7 
-69.2 
(9 
(261.3 
-66.0 
(9 

(9 

1 
2 
3 
4 
4 
5 
6 
6 
7 
8 
8 
9 
9 

10 
10 
11 
11 
12 
12 
13 
13 
14 
14 
15 
16 
17 
18 
18 
19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
26 
26 
27 
25 
25 
28 
29 
30 
30 
31 
31 - 

_______.__.. 
-60. 0 
-62.0 
-66.6 

_______.__. 
19320 
20310 

I 21940 
. - - - - - - - - 

-66.1 
-60.1 
-69.9 

-63.2 
-66.7 
-62.6 
-6% 5 
4 5 . 5  
-64.7 
-62.7 

-65.0 

-64.3 
-64.1 
-66.7 
-63.4 
-61.6 
-64.3 
-62.7 
-62.8 
-61.1 
-63.8 
-59.4 
-59.6 
-62.6 
-59.0 
-59.3 
-58. 8 
-68.3 
-62.5 
-61.6 
-61.0 
-66.1 

-64.8 

- -. -. - - - - 

. -. -. . - - - 
-m. 2 

- - -. -. . . 
- - - - - - - - - 
- - - - - - - - - 
-. - - - - -. . 

-62.7 
-66.3 
-64.5 

_-_____.__.. 
-56.4 
-67.3 
-69.2 
-63.7 
-64.2 
-61.0 
-66.8 

. - - - - - - - - - - . 
8620 

11170 
11400 
12160 
11710 
12300 
16440 

-. . . -. . -. 
-52.3 
-64.6 
-55.7 

. - - - - - -. - - .  
10480 
10460 
10780 
10910 
10780 
6480 

_____-...-- 
l88go 
a2660 
17780 

21360 
21260 

m44o 
6.43 p. 
6.44 a. 
6.47 p. 
6.40 a. 
6.51 p. 
6.47 a. 

6.48 a. 
6.64 p. 
6.48 p. 
6.43 p. 
6.50 p. 
6.46 p. 
6.61 p. 
6.45 p. 
6.43 p. 
6.44 p. 

6.44 p. 

-56.3 
-5'1.7 
-64. 6 

-55.7 
-62.6 

__.._....... 

. - - - - - - - . . . . 
12340 
12620 
11940 
12830 

1 Maximum height taken from theodolite data to compute pressures. 
3 Maximum height taken from ascension81 rate of Fergusson and winds then computed. 
1 Record undecipherable above this point. 
4 Instrument not returned. 
I Balloon lost to view before bursting. 
6 Record undecipherable. 

1 Maximum height taken from theodolite data to compute pressures. 
I Maximum height taken from ascenslonal rate of Fergusson and winds then computed. 
8 Record undecipherable above this point. 
4 Instrument not returned. 
0 Record plate missing from returned instrument. 
e Balloon lost to view before bursting. 
7 Record undecipherable. 
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TABLE 3.-Wind directions and velocities for the surface and for each standard kilometric level, M .  S. L., April 1939 

10,Ooo 11,ooo 12,000 13,000 14,000 -- 9,000 

______._______ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  __.___________ __...._______- 
NW,43.2 .___ WNW, 44.2. WNW, 48.7. WNW, 44.1- WNW.40.8. WNW, 34.7. 

NW, 34.6.-- NW, 36.9--- NNW,28.2.. NW, 23.6--. NW, 21.0.-- WNW, 20.0- 

WBW, 46.5.. SW,~Q.I.-.- sw, 47.2---- w, 3s.i------ wsw, 3o.o-- w, ~o.o.----- _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  ___.._________ ..._.._.______ _.......______ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ - - - _ _ _  .______.------ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  ._.___________ ..______--____ ._-_-_______-_ 
______.._.____ ........____._ ..____________ ..__..______._ ..__._________ ________.-_-__ 
WNW 66.R. WNW,61.3. WNW,46.5. WNW,29.6. W,28.6 _._.. W,30.5 ____. 
WNW:30.4- WNW,31.3. W,46.7 _.___ W,42.5 _.___ WNW,39.3. W,29.5 _ _ _ _ _  
N 271 ....._ N 26.4 _ _ _ _ _ _  N N W  26.7.. N N W  26.4.. N W  20.6.-- N W  24.8.-- 
W'NW,B.O.. WNW,24.4. WNW.30.0. WNW,24.2. WNW,24.6. WNW,25.4. 

N 41 1 ...-.. N 39.1 .__.__ N N W  33.2.. N N W  27.2.. N W  20.4..- NW 16.0 ... 
N h W  344.. N k W  40.6.- NNW'42.4.. NNW'31.8.. NW' 17.4 ... NW: 21.0 ... 
WNW,26.3.. W N G ,  19.3. WNW' ZL.2. WNW' 23.0. WNiV. 24.5. WNW, 19.3. 

WSW 13 7-. WNW, 6.3.- _.~_.___...__. ..__..__._____ ........._.___ ............__ 
SSW hi.-.  SSW, 32.2 ... SSW, 34.7.-. BSW 27.7.-- SSW 19.9 ... SW, lS.4 _.__ 

NNE,'34.8.. N N E  3 4 2 .  N N E  34.7.. NNE'34.8-- N. 19.4 ..____ NNW.12.2.- 
NNW. 15.6.. NNW.16.0.. NNW;.15.4-. NNn;.17.6.. NNW.11.8-- NNE. 11.0.. 
N, 10.8 _ _ _ _ _ _  N N E  11 0.. NNE,  12.6-- NNE,  16.8-- NE. 19.6---- NNW. 8.8.- 
NNW,10.7-. N, 13.k--:--- NNW,11.4.. NNW,12.1-- NNW,14.3-. N,  16.1 .____. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _  _._.__._..____ ....__..______ ._..____-.-___ ._..___-______ 

__.____.._____ _....__._._... ......________ ...._.________ ._.._._.__.___ 

NW. m.s.-- WNW, 25.6. NW, 6 . 4 - - -  NW, 2f.4.-. NW, 23.1 ... WNW, a.1. 

wsw 23.2.. wsw, 23.2.. wsw. 19.6.. wsw 24.8.- w s w ,  IQ.~.. w s w ,  11.6.. 

Date 

16,000 16,000 17,000 

_ _ - - - _ _ _ _ _ _ _ _ _  ..__.._.______ 
WNW. 32.5- NW, 29.3 _._. WNW.24.2. 

WNW, 21.0. WNW, 29.9. WNW, 17.1. 

w, 20.5.-.--. w, Z O . ~ . . - . -  WNW, e:i. 
______....._.. _...__________ 

.----___------ ..-.---------- 

...---_____-_- ..___--------- 

....-_________ ....---------- 
W,24.2 _ _ _ _ _  WNW 23.6- W, 19.4. 
W.23.2 _ _ _ _ _  WNW:25.2- WNW, 19.6. 

N W  22.4 .... N W  14.3..- W N R  18.5. 
W N b ,  24.3- WNW.16.3- WNW: 13.3. 

NU', 15.9-._ NW lo.&-- WNW, 10.6. 
N W  17.3..- WNh'  11.6. W. 11.6. 
NW: 17.9 ... WNW: 11.6. WNW 14.0. 

....._._.__--- .....-..------ 

--.--__.______ .........----- 

WNW, 18.3. WNW, 19.5. WNW: 17.5. 

wsw. 11.1.. SSW, 11.2.-- s w ,  12.n. 

....~~....-.-- .~.._....___._ 
WSW. 11.1.. W. 2.6 .__.__ WNW, 1.6, 

NW. 13.5.-- \VNW,6.6-. NNW, 3.9. 
NNW, 12.6.. N, 10.4 _ _ _ _ _ _  
NNW. 15.4.. N,  R.3 .__.___ NNW. 9.4. 
N, 16.4 ._____ NNW.17.0.- NNW. 13.1. 

Time of 
release 

90th me 
ridian 

Date 
Time or 
release 

90th me- 
ridisn 

6:36 p. 

6:66 p. 
6:30 p. 
6:63 p, 
5 : a  p. 
6:44 p. 
6:oo p. 
6:46 p. 
6:46 p. 
6:40 p. 
5:44 a. 
6:47 p. 
5:40 a. 
6:47 a. 

6:48 a. 
6:& p. 
6:48 p. 
6:43 p. 
5:m p. 
6:61 p. 
6:45 p. 
6:43 p, 

6:a i  p. 

5:44 p. 

5:44 p. 

1 Timeof 
release 

93th me. 
ridian I 
6:96 p. 
6:27 p. 
6:65 p. 
6:30 p. 
6 5 3  p. 
5:50p. 
6:44 p. 
6:OO p. 
6:4a p. 
6:46 p. 
6:40 p. 

5:47 p. 
6:40 a. 
5:47 a. 
6:44 p. 
5:4R 8. 
6:54 p. 
6:46 p. 
6:43 p. 
6:60 p. 
5:61 p. 
6:46 p, 
6:43 p. 
6:44 p. 

6:44 8. 

Vdocitia in meters per second 

WNW, 2.7.. 
WNU', 7.2- 
NW, 13.4.-- w, 8.9 _ _ _ _ _ _  
NW, 9.8---- 
N. 3.1 ....___ 
N N  W, 7.2 ... 
NW, 6.7 .____ 
NW, 11.2.--- 
SE, 6.4 _ _ _ _ _ _  
SE, 8.6 _ _ _ _ _ _  
W. 0.4 _ _ _ _ _ _  
68 W, 6.4.--. 
W. 3.1 _ _ _ _ _ _  
NNW. 4.9--- 
W, 3.1 _ _ _ _ _ _ _  
SSE, 4.9 _ _ _ _ _  
s, 8.0 ._______ 
6, 9.8 _ _ _ _ _ _ _ _  
8. 13.0 _ _ _ _ _ _ _  
WNW,5.4.- 
NNW, 9 . L -  
NE,  6.7 _ _ _ _ _  
SSE. 4.0 .____ 
BSE, 4.0 .____ 

w. 5.7 _ _ _ _ _ _ _  
NNW, 9.5-- 
N, 16.3 ._____ 
N. 1R.4 _ _ _ _ _ _  
NNW, 12.4.. 
NW, 2.8 ..___ 
N N W  8.6.-. 
NNE. 9.3.-- 
NNW, 12.7.. 
8, 6.3 _ _ _ _ _ _ _ _  
SW. 18.4---- 
NW. 

N,  13.0 _ _ _ _ _ _  
NNW, 1 3 . L  
W , & 6  _ _ _ _ _ _  
RSW. 25.8.-. ssw, 19.9L. 
SSW, 19.4.-- 
R. 16.4 _._____ 
NW. 6.2 _ _ _ _ _  
N, 14.3 _ _ _ _ _ _  
N, 3.3 ._._.__ 
SSW, 4.8.--. 
6, 2.5 _.____._ 

sw, 6.8 _ _ _ _ _  

NW, 39.6. 

NW, 31.6. 

w, 44.2. 

WNW, 41.4. 
WNW,29.2. 

NNW. 30.7. 
WNW, 20.0. 

N, 38.8. 
NNW, 32.4. 
WNW, 16.7. 
WNW, 17.8. sw. 11.9. ssw, 23.6. wsw, 19.9. 
NNE,  34.1. 
NNW, 12.7. 
N, S.6. 
NNW, 10.1. 

I 

Velocities in meters per second 


